Translational Challenges in Atrial Fibrillation.
Atrial fibrillation (AF) is the most common sustained heart rhythm disorder and is associated with substantial morbidity and mortality. Current treatment options for AF have significant limitations. Basic research has provided information on mechanisms relevant to the management of AF and promises to contribute significantly to future advances, yet many important translational challenges remain. Here, we analyze the therapeutic limitations for which improvement is needed, consider the translational opportunities presented by recent scientific and technological developments, and attempt to look into the future of where these may lead. We first review the limitations of current AF management, with a focus on rhythm control therapy. These include arrhythmia complications, progression to advanced treatment-resistant forms, insufficient effectiveness of available therapeutic options, adverse consequences of therapy, and difficulties in new therapeutic development. The translational challenges in addressing these shortcomings are then addressed, including (1) defining actionable patient-specific arrhythmia mechanisms to enable personalized therapy; (2) identifying and treating key dynamic modulators controlling AF initiation and progression; (3) achieving atrial-restricted targeting of specific molecular arrhythmia mechanisms; and (4) clarifying the response of the substrate to interventions. For each of these, we describe the translational goal and the opportunities created by recent advances in cardiac imaging, computational modeling, rhythm monitoring, ablation technology, and preclinical studies in human samples and animal models. Finally, we consider the prospects for future solutions that might appreciably improve our ability to understand and manage the arrhythmia over the years to come.